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P U B L I S H E D B Y E L S E V I E R I N C .LettersIncreased Numbers of
Coronary Events in
Winter and Spring Due to
Coronary Artery SpasmEffect of Age, Sex, Smoking, and
InﬂammationCoronary artery spasm (CAS) is provoked by cold
exposure and has circadian variation (1). While
seasonal variation with winter and spring peaks
occurs in obstructive coronary artery disease (CAD)
(2,3), the effect of cold stress with seasonality on
CAS is unclear. Age, male sex, smoking, and high-
sensitivity C-reactive protein (hs-CRP) are risk fac-
tors for CAS, and elevated hs-CRP levels predict
adverse outcomes (4). We, therefore, used a cross-
sectional study design to determine whether sea-
sonality had an independent effect on risk of CAS.
Additionally, we assessed whether hs-CRP and signif-
icant risk factors inﬂuenced seasonality and to whatFIGURE 1 Numbers of Coronary Events and Prognostic Impact by Se
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patients with CAS occurring in winter and spring.extent any association of seasonality with prognosis
was independent of possible prognostic factors.
From 1999 to 2011, 933 patients (mean age
57.0  11.7 years, 40% female) with suspected is-
chemic heart disease and no obstructive CAD were
subjected to intracoronary methylergonovine testing.
The study protocol was published previously (4). The
date of new onset of the most severe symptoms,
before receiving coronary angiography within 1 week
for a deﬁnitive diagnosis of CAS, was classiﬁed
as follows: winter (December to February), spring
(March to May), summer (June to August), and
autumn (September to November) (5). The study
endpoint was the occurrence of a major adverse car-
diovascular event, which is a composite of death
and coronary events. The latter was deﬁned as
nonfatal myocardial infarction and ﬁrst recurrent
angina pectoris due to recurrent CAS requiring repeat
coronary angiography.
A total of 526 patients had CAS (spasm group) while
407 did not (control group). In the spasm group, cases
included were only new cases of CAS. April was the
month with the most reported cases, while there wasason Due to CAS
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onth for each month for each year of the study period. Histograms
alculated using the following formula: (Number of CAS cases) / (Total
vival curves for coronary events showing signiﬁcantly more events in
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2048no signiﬁcant difference in the average incidence of
CAS events per month for each month for each year of
the study period (Figure 1A). The number of cases
decreased consistently to a nadir in July. Age, male
sex, current smoking, hs-CRP, and winter and spring
were independently associated with CAS; the highest
association between hs-CRP and CAS was in the
summer. The CAS risk throughout the year was low
among young subjects <57 years of age and women.
Young subjects, women, and nonsmokers who expe-
rienced CAS in the summer were deﬁned as the
reference group. In the winter, older subjects and
men had a 2.4-fold and 2.5-fold higher risk of CAS,
respectively, while both nonsmokers and smokers
had a higher risk by 2.1-fold and 2.8-fold, respec-
tively. In the winter, a positive interaction occurred
between the hs-CRP tertiles and CAS risk, with odds
ratios of 1.91, 3.12, and 4.39, respectively, for the hs-
CRP tertiles. Among the other seasons, increased
risk was only observed in the highest hs-CRP tertile.
Different risk factors under different seasons had
different strength of association with CAS according
to stratiﬁed analysis. However, hs-CRP had a signiﬁ-
cantly interactive effect with seasons and monotonic
trend across 4 seasons under different risk proﬁles.
Multivariate Cox regression analysis revealed winter
was a signiﬁcant predictor of adverse prognosis in
addition to the highest hs-CRP tertile. Over a mean
follow-up period of 92 months in the CAS group,
2 sudden cardiac deaths and 1 cancer death occurred,
and a total of 48 patients had coronary events, in-
cluding 3 nonfatal myocardial infarctions. CAS epi-
sodes in winter and spring portended more recurrent
nonfatal myocardial infarction and CAS than attacks
in summer and autumn did (Figure 1B).
Although we controlled for confounding factors
using multivariate modeling, the possibility of un-
detected confounding is small but cannot be ignored.
Furthermore, the observational study design cannot
prove causality. Another limitation was that we did
not have data on prescription drug ﬁling and, thus,
therapies over time that might have inﬂuenced the
prognosis.
In conclusion, among patients without obstructive
CAD, CAS displayed seasonal variation with winter
and spring peaks, followed by autumn and summer.
Winter was an independent risk factor for CAS
and may have effects on the predictive roles of
age, sex, smoking, and inﬂammation toward CAS.
The interaction between winter and hs-CRP was
positive, linear, and monotonic; however, hs-CRP
had a threshold effect on other seasons. Both
elevated hs-CRP and winter predicted adverse prog-
noses. Patients who developed CAS in winter andspring had signiﬁcantly lower event-free survival
compared with those in summer and autumn.
Collectively, weather had both short- and long-term
effects on the development and prognosis of CAS.Ming-Jui Hung, MD, PhD
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Associations of Central
and Peripheral Blood
Pressure With Cardiac
Structure and Function in
an Adolescent Birth CohortThe Avon Longitudinal Study of
Parents and ChildrenMost studies relating blood pressure (BP) to target
organ damage measure BP at the brachial artery, but
pulse pressure (PP) and systolic BP (SBP) in the aorta
are lower than the corresponding peripheral mea-
sures. In adults, aortic (central) PP and SBP have
